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WHY HAVE LOSSES 


Poor Grading—High Overhead—Troubles 


Ask the following stone producers why they are using NIAGARA 
ROLLER BEARING SCREENS year after year 


Solvay Process Company -_--..-...-.---- Jamesville, N. Y. Blue Stone Quarry Company -_----------_- Gwynedd Valley, Pa. 

Solvay Process Company Syracuse, N. Y. Pleasant Gap, Pa. 
Rock-Cut Stone Company _______-------_-_. Auburn, N. Y. Connecticut Quarries Company ___----____ Rocky Hill, Conn. 

Rock-Cut Stone Company _____..........-. Ballina, Madison Co., N. Y. New Haven Trap Rock Company ___-_----- New Haven, Conn. 

Rock-Cut Stone Company ________---______ Jamesville, N. Y. Edward Balf Company -----------.---_--~_ Hartford, Conn. 

Rock-Cut Stone Company Lacona, N. Y. Westfield, Mass. 

Rock-Cut Stone Company ___-______________ Watertown, N. Y. West Roxbury Trap Rock Company -___-__--~ West Roxbury. Mass. . 

Mohawk Limestone Products Company ___.-Mohawk, N. Y. Olid Colonial Crushed Stone Company --_---- Quincy, Mass. 

Mohawk Limestone Products Company _____Jordanville, N. Y. Rowe Contracting Company -_--------_~-~_ Malden, Mass. 

Mohawk Limestone Products Company __._._._Mount Vision. N. Y. Simbrico Stone Company ____-______~ —7___.West Roxbury, Mass. 

BUFFALO Crushed Stone Company _____--- Buffalo, N. Y. Casper Stolle Quarry & Construction Co. ___East St. Louis, III. 

Federal Crushed Stone Company —________~ Cheektowaga, N. Y. Consumers Company Lemont, Ill. | 
Genesee Stone Products Company __________ Stafford, N. Y. Federal Stone Company -____--__.-________) LaGrange, IIl. f 

LeRoy Lime and Crushed Stone Compan, --LeRoy, N. Y. Michigan Limestone & Chemical Company Rogers City, Michigan 
Ribstone Concrete Products _...__.___________ LeRoy, N. Y. Biesanms Stone Company .................. Winona, Minn. 

Dolomite Products Company ______________ _Rochester, N. Y. Meshberger Bros. Stone Company ______-___ Berne, Ind >| 
General Crushed Stone Company _________- Oaks Corners, N. Y. Hy-Rock Products Company _______________ Mareago, Ind. {| 
General Crushed Stone Company ______-_-- North LeRoy, N. Y. Fanwood Stone Crushing & Quarry Co. ___.Fanwood, N. J. 


General Crushed Stone Company Glenmills, Penna. crn Patterson, N. J. | 
Sandusky, Ohio Orange Quarry Company 


Castalia, Ohio Logan, Calif. 

Maple Grove, Ohio Daniel Contracting Company San Francisco, Calif. 

Forest, Ohio Deitz Hill Development Company Kansas City, Mo. 

Marion, Ohio Rock Hill Quarries Company St. Louis, Mo. 

National Lime & Stone Co. ________-______. Spore, Ohio Texas Trap Rock Company -_-_------_ ~~~ San Antonio, Texas 

National Lime & Stone Co. ________________ Carey, Ohio Dittlinger Lime Company -__.-.___.________ New Braunfels, Texas 

National Lime & Stone Co. _....___________ Lewisburg, Ohio James Gene Campeny ~.................. Corsicana, Texas 

National Lime & Stone Co. ________________ Bluffton, Ohio Franklin Limestone Company -___---____- -Nashville, Tenn. 

Belle Center. Ohio _Sherwood, Tenn. 

Higgins Stone Company -_...-._-_---_----- Bellevue, Ohio John H. Wilson Honolulu, Hawaii | 
Lake Erie Limest Youngstown, Ohio 
Lake Erie Limestone Company ____________ Lowellville, Ohio 

Lake Erie Limestone Company Hillsville, Pa. CANADA 
Spencer Stone Company Spencerville, Ohio 

Union Limestone Company --__---_-_______ Youngstown, Ohio J. A. Bourbonnaie Vaudreuil, Que. 

Ohio Marble Company --_-....--_____________ Piqua, Ohio Canada Crushed Stone Corp. ~------------- _Puslinch, Ont. 

Reck Preducts Company -.................-— Toledo, Ohio Dufferin Construction Company -_------~--- Innerkip, Ont. 

France Stone Company -._.........________ Holland, Ohio Gordon Crushed Stone Company -_---_---- Hagersville, Ont. 

France Stene Company .................... Monroe, Mich. Thomas Langton Crushed Stone ___-_._~--- Cellwater, Ont. 
Fremont, Ohio A. Desresiers, Lid. ................ _Montreal, Que. 

Bainbridge, Lancaster Co., Pa. Puslinch Quarries, Ltd. Puslinch, Ont. 

A rare White Hall, Baltimore, Md. Quinn Stone and Ore Company --_---------- Ft. William, Ont. 

New Castle Lime & Stone Company ________ New Castle, Pa. Rigand Granite Products Company --__---- Rigand, Que. 

New Castle Lime & Stone Company ________ Dunbar, Pa. eee Ingersoll, Ont. 

Lehigh Stone Company -................. J Ormrod, Pa. Standard Lime Company, Ltd. ____-___~-__ Joliette, Que. 

Stowe Trap Rock Company Pottstown, Pa. Thorold, Ont. 


Carbon Limestone Company ---_---_-_____ -Hillsville, Pa. Warden King Company, Ltd, ______________ Montreal, Que. 


LET US FIGURE YOUR PROBLEMS 
NIAGARA CONCRETE MIXER Co. 


40 PEARL STREET 
BUFFALO, N. Y. 
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175’ 30” 5-py Cincinnati Conveyor Belt - 
1/8" top cover and 1/32” bottom cover - at 
the Kentucky Consolidated Stone Co., High 
Bridge, Ky. This belt, which handles crushed 
rock up to 6” in size, has given more than 
twice the service of the last belt on the job. 


CINCINNATI BELT 


lor the Stone Industry 


For over a quarter of a century, Cincinnati Belts have been serving 
the Crushed Stone Industry efficiently and economically and are 


standard equipment in many of the leading plants of the country. 


Cincinnati Belts with their tough, wear-resisting covers are well 
adapted to the handling of crushed stone. They are designed to 
give long service in conveying heavy loads and to resist the abrasive 


action of sharp materials. 


Cincinnati Conveyor Belts will give all-round satisfaction. 
A 32” 8 ply Cincinnati Elevator belt 
jandling crushed stone- 


The Cincinnati Rubber. Ma 
CINCINNATI 
OHIO 
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How can I REDUCE production costs?’ 


An answer to the question: 


A MESSAGE TO THE MINING, QUARRYING, AND 
CONSTRUCTION INDUSTRIES ...Second of a Series 


NECESSITY, every far- 
sighted executive today 
should be receptive to any pro- 
gram that will reduce produc- 
tion costs and increase operat- 
ing efficiency. 


EspEcIALLY attractive is a 
program that will accomplish 
these objectives immediately 
without increasing plant in- 
vestment a single dollar. 


SucH an opportunity may be 
disclosed to you through an 
analysis of your blasting meth- 
ods. Many mines and quarries 
are reducing blasting costs toa 
point previously considered im- 
possible, by taking advantage 
of the remarkable progress that 
has been made in explosives 
development and blasting pro- 
cedure in the last few years. 


**How can this reduce costs in 
my operations?’ you ask. 


The answer is: 


(1) Very often, it will be found 
that more efficient modern explosives 
can be used, in the same manner and 
with identical results as older-type 
powders, resulting in lower explo- 
sives Costs. 


(2) After selecting the most effi- 
cient explosives that can be used for 
a particular operation, even lower 
blasting costs often can be obtained 
by refinements in blasting practice. 


INVESTIGATE THESE 
EXPLOSIVES VALUES 


THE GELAMITES 


No recent development in explosives 
has been more important than the 
Gelamites—new gelatin-type ex- 
pl -sives that can satisfactorily re- 
place gelatin dynamites under most 
conditions at a great saving. Every 
operator using gelatin should in- 
vestigate the Gelamites. 


THE HERCOMITES 


The Hercomites continue to replace 
older types of dynamites on many 
blasting jobs because of their econ- 
omy, performance, and added safety. 
Wherever suitable, they reduce ex- 
plosives costs considerably. 


(3) Efficient blasting produces ma- 
terial properly broken for economical 
loading, crushing, or handling. This 
results in additional savings by elim- 
inating excessive wear and tear on 
equipment, and by using personnel 
to best advantage. 


To HELP you in a cost- 
reducing program of this kind, 
the Hercules Powder Company 
has developed explosives suited 
for any blasting operation; and 
it has field engineers to assist 
in the proper selection and sci- 
entific application of these ex- 
plosives. 


Amonc the most recent and 
successful developmentsof Her- 
cules research are the Gelamites 
and Hercomites, offering un- 
usual explosives values for 
quarrying, construction, and 
metal and non-metallic min- 
ing. The Hercoals and Red H 
permissibles provide similar 
economies in coal mining. 


Because of our experience in 
the development, selection, and 
application of explosives to 
every industry, we have a dis- 
tinct service to offer users of 
explosives. An analysis of your 
blasting methgds may indicate 
the value of this service to you 
especially because of present 
business conditions. Write to 
the nearest branch office. 


HERCULES POWDER, COMPANY 


973 King Street - Wilmington, Delaware 


ALLENTOWN, PA. - - - BIRMINGHAM - - - BUFFALO - - - CHICAGO - - - DENVER - - - DULUTH - - - HAZLETON, PA. 
HUNTINGTON, W. VA. - - - JOPLIN, MO. ----- LOS ANGELES - - - - - PITTSBURG, KAN. 
' PITTSBURGH, PA. ~- - ~- ST. LOUIS - - - SALT LAKE CITY = - - SAN FRANCISCO - - - WILKES-BARRE - - - WILMINGTON, DEL. 
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Let Pont Explosives 


There is a du Pont Explosive 
specifically designed for your job 


N GETTING the best results in different types of blasting, much 
depends on the kind of explosive. So when you select an 
explosive for a given job, you want to know these things: 

What kind of execution will it give? Is it adapted to this kind 
of material—to wet work—or dry, open or underground? 
Is it economical to use? 

These are just a few of the questions the du Pont Company 
has asked about explosives in the years it has been making them. 
When you specify du Pont explosives, you specify explosives 
into whose making has gone more than 129 years of experience. 
You are assured of satisfactory execution, for each du Pont 
explosive has been made, after thorough chemical research and 
field tests, to do the most efficient work in the blasting opera- 
tion for which it is intended. 


The du Pont Company publishes a series of bulletins 
dealing with methods of blasting. We shall be glad to place 
your name on our lists to receive these bulletins. 


E. I. DU PONT DE NEMOURS & CO., Incorporated 
Explosives Department WILMINGTON, DELAWARE 


strengths 15% to 60% 


do a better job tor you 
save you money! 


REG. U. 5. PAT.OFE 


EXPLOSIVES 


For Quarrying and 


Non-Metallic Mining 


Du Pont Quarry Gelatin. A type of gelatin 
dynamite developed especially for open work where 
the nature of the fumes is not important. Should 
never be used underground. It has the same 
density, plasticity an water resistance as other 
types of gelatin and is stronger, strength for 
strength, particularly in the lower strengths. The 
best explosive for quarrying hard rock, especially 
for bottom loads where the bottom is hard to pull. 

Gelex A. Similar to 60% ammonia gelatin in 
strength, plasticity, water resistance and fumes 
but slightly slower and bulkier. Can ordinarily be 
substituted for 50 or 60% ammonia gelatin in 
quarrying with able 


Gelex No. 1 and Gelex No. 2. Intermediate 


in character between low-density ammonia dynamite 
and gelatin—cohesive and water resisting but 
relatively bulky. Gelex No. 1, with a bulk strength 
of 60%, averages 105 cartridges, 114” x 8", per 50 
pounds and Gelex No. 2, with a bulk polled, of 
45%, averages 120 cartridges. Suited for both open 
and.underground work. Gelex No. 2 can often be 
substituted with economy for 40% gelatin in mining 
limestone, gypsum, clay and other non-metallic 
minerals, and also in quarrying. Gelex No. 1 can 
be substituted for 60% Red Cross Extra in quarry- 
ing, also for 60% ammonia gelatin, especially where 
a less concentrated load is ata 


y- 


Red Cross Extra etiitie A high-density 
ammonia dynamite, ,averaging from 102 to 106 
cartridges, 144" x 8", per 50 pounds. Made in 
Moderately water 
resisting. Excellent for many “kinds of quarry work. 

e 

Du Pont Extra Dynamite. A low-density 
ammonia dynamite made in five strengths, A, C, D, 

and H, varying in density from 115 cartridges, 
1%” x 8", per 50 pounds to 172 cartridges, and in 
bulk strength from 63 to 20%. Fairly water 
resisting. ery economical for mining limestone, 
gypsum, clay, salt, fluorspar and phacphete: for 
top loads in quarrying; and for block-holing 
limestone. 


Also made in four strengths of lower bowen i 
du Pont Extra D-1, E-1, F-1 and G-1, especially 
designed for mining limestone with a minimum of 
fines and with economy in shovel operation. 
> 

Durox. A low-density ammonia dynamite— 
160 cartridges, 14%" x 8", per 50 pounds—of rela- 
tively high velocity. Efficient and economical for 
quarrying limestone, mining salt and both quarry- 
ing and mining gy peum. 
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More Lessons from Concrete 


1 
Structures in Service 
By RODERICK B. YOUNG 


Testing Engineer, Hydro Electric Power Com- 
mission of Ontario 


NY public utility, railroad or government has such 
a considerable investment in concrete structures 
that their behavior in service is a question about which 
they must needs be concerned. Realizing this, the 
Hydro Electric Power Commission decided, some years 
ago, to systematically study the behavior of their many 
concrete structures, with a view to learning not only 
their existing condition, but their probable condition in 
years to come. The examinations thus made disclosed 
so many interesting points in connection with the be- 
havior of concrete in service, that it was extended to 
include other concrete structures in different parts of 
Canada and the United States, until the number of in- 
spections now made have reached a total of several 
hundred. This paper is an attempt to set down briefly 
some of the conclusions that have been reached as a 
result of these examinations. 

Very few concrete structures are entirely free from 
disintegration of some kind or other, and their defects 
are usually so much more conspicuous than serious that 
. they lead the casual observer to condemn concrete as a 
building material, forthwith and forever. Even the 
critical observer is apt to become despondent by the 
seeming prevalence of defective concrete, and some of 
our well-known engineers are still in this mental con- 
dition as a result of their examinations. 

However, this is not a fair view to take of the be- 
havior of concrete in service. While defective places 
ean be found in most concrete structures, they are 
usually of very limited extent and of minor import- 
ance. After any serious and wide-spread examination 
_of concrete structures, one can hardly come to any 
other conclusion than that the greater part of the 


“ Presented at the 27th Annual Convention, C. I., Milwaukee, Feb. 24-26, 
1931, as part of the work of Committee 801, jSucability of Concrete, see p. 
1037. Reprinted from the Journal of the American Concrete Institute, Pro- 
ceedings, Vo!. 27, page 1065. 


@ Disintegration of concrete structures 
is receiving more and more serious atten- 
tion from engineers. To just what extent 
does disintegration exist and how serious 
are its effects? The following article 
describes one of the most complete 
investigations ever conducted in the field 
on the behavior of concrete structures. 
Several hundred inspections have been 
made and the results of this work should 
be highly interesting to those concerned 
with the durability of concrete struc- 
tures. 


concrete in service today is in good shape and will 
remain so for many years to come. 

One frequently finds old concrete structures in most 
excellent condition, resisting the destructive forces of 
nature, as well or better than any other material that 
could have been used. If anyone doubts the truth of 
this statement let him visit the Trenton Dam near 
Rome, N. Y. or the Hinckley Dam nearby, the Lift 
Locks at Peterborough, Ontario, the Crystal Lake 
Dam near San Francisco, Calif.’ or the Thompson’ and 
Pine River dams in Northern Minnesota, for these 
structures offer convincing proof that concrete when 
properly made is a durable material. 

On the other hand, one occasionally meets with a 
structure in which the greater part of the concrete is 
disintegrating, but even in these cases it is the rare 
exception to find one so poorly made that there is not a 
considerable part of it in first-class shape. Even such 
a horrible case as that shown in Fig. 3 has its good 
points, and I think I can safely say, after the examina- 
tion of a great many concrete structures, that not one 
per cent can really be classed as failures in the sense 
that the concrete has deteriorated or will in the near 
future, deteriorate to such an extent that early replace- 
ment will be required. 

In any extended examination of deteriorated con- 
crete the observer is struck with the fact that there is 
a marked similarity in the appearance of many of the 


1 References are listed at the end of this paper. 
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affected areas and in the manner of their occurrence. 
One comes gradually to classifying them by type, and 
in the majority of cases finds from the evidence of- 


Figure 1—Lift Lock at Peterborough, Ontario, 26,000 cu. yd. 
of almost perfect concrete which has been in service since 1904 
fered by the concrete itself, that the circumstances sur- 
rounding the cases of a common type are similar. 

By far the greater number of cases of deterioration 
are due to the segregation of the concrete mixture 
before or during its deposition. The author, in a 
previous paper’ before the Institute, gave numerous 
examples of typical defects due to this cause and ex- 
plained the manner in which they occurred. Briefly, 
it was shown there that the principal causes of segre- 
gation are the use of over-wet mixtures, improper 


| 


_ Figure 2-—Side wall of Peterborough Lift Lock, which is under 
water pressure. Note almost perfect condition of concrete after 
27 years’ exposure to severe northern climate 


June, 1931 


methods of handling and placing and over-manipula- 
tion of the deposited concrete. 

The evils of excess water manifest themselves in 
water-gain and the formation of laitance at the top of 
“lifts” and in the accumulation of mortar and fine 
material in corners, at vertical joints, and under slop- 
ing forms. Improper handling and placing cause, not 
only the familiar honeycombed areas of gross segre- 
gation, but the even more dangerous sections of con- 
crete that are not noticeably segregated but are suffi- 
ciently so as to be porous and permeable. Over-manipu- 


~ 


FIGURE 3—Even such a horrible example of poor concrete as 
this has areas which are in first-class condition. This retaining 
wall is approximately 20 years old 


FicguRE 4—Defective horizontal joint caused by careless con- 
struction. Corrosion of the concrete adjacent to the joint has 
necessitated repairs 


lation is frequently the result of an attempt to obtain 
good surfaces with poorly proportioned and harsh- 
working concrete mixtures, by excessive puddling and 
spading of the surfaces. But whatever the cause of 
segregation, the result is failure of the affected con- 
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crete, if the exposure to which it is subsequently sub- 
jected is sufficiently severe. 

If segregation is also the most common cause of 
deterioration, it is also the one for which there is the 
least excuse, and it may be well to point out here, as 


FIGURE 5—Deterioration adjacent to a vertical joint. A porous 
concrete made from pit-run gravel placed wet 


will be done later, that segregation is almost entirely 
preventable by a little ordinary care and forethought. 

After segregation, probably the next most common 
type of deterioration is caused by joints, either vertical 
or horizontal, which are not water-tight. With these 
might also be classed cracks due to shrinkage or struc- 


. tural movements, through which water seeps. Where 


the concrete adjacent to the joint or crack is of poor 
auality, due to segregation or other causes, the de- 
terioration may become serious. Where the concrete 
is good, the effect of the presence of water is likely to 
cause only an unsightly blemish and so the potential 
danger of the situation is overlooked. That there is 
a very real danger in the continued passage of water 
through concrete is evident if one realizes that prac- 
tically all its cementitious material is water-soluble 
and may be removed by solution if enough water is 


available... The presence of calcium carbonate de- 
_ posits, sometimes in great quantity, wherever seepage 


occurs is proof, if other proof is needed, of this state- 
ment. 


Trouble of this kind is particularly likely to occur in 
hydraulic structures such as dams and conduits, but is 
also commonly found in retaining walls and bridges. 
In the majority of hydraulic structures there is no 
other corrective except to make the joints water-tight, 
which can be done by exercising the greatest care in 
their construction, and by the use of waterstops where, 
for any reason, movement of the joint may occur. In 
the case of retaining walls and bridges, much may be 
done by waterproofing and drainage. Engineers de- 
signing reinforced concrete bridges should give a great 
deal of thought to these points for one finds many very 
fine structures which would not be in their present un- 
sightly condition if they had been properly drained. 

Another very frequent cause of deterioration, es- 
pecially along the sea coast, is the corrosion of the 
embedded reinforcing steel. The oxides of iron, which 
form in the presence of moisture and oxygen from the 
corrosion of steel, occupy roughly two to three times 
the space of the original steel they replace, and conse- 
quently a reinforcing bar, if allowed to rust, will crack 
or spall the concrete surrounding it. 

This type of deterioration is very prevalent along 
the sea coasts, although it is by no means confined to 
those localities. In the southern parts of the continent 
where frost action is absent, it is by far the most 
serious form of deterioration and the most common. 
It is serious because in many cases any considerable 


FIGURE 6—Poor drainage necessitated the repair of this bridge 
pier at “A.” Note the deterioration occurring adjacent to lime 
encrustations 


spalling of the concrete endangers the safety of the 
structure and may even cause its failure. 

Since there seems to be no practical method of rust- 
proofing the reinforcement, the obvious remedy is to 
embed the bars in dense impermeable concrete to a 
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depth sufficient to protect them from moisture and air. 
Seemingly this should not be difficult to do, as one can 
discover instances where as little as one-half inch of 


FicurE 7—Another example of the deterioration of a bridge 
pier caused by lack of drainage. Note again the presence of 
lime encrustations and the patching at “A” 
concrete or mortar gave complete protection to the 
steel. The present excellent condition of most of the 
concrete ships built during the war is proof of this, 
and other examples such as that illustrated in Fig. 9 

are not uncommon. 

However, even if the engineer designs his structure 
to provide sufficient embedment of the reinforcement 
and specifies and obtains a dense durable concrete with 
which to cover it, he has not done his complete duty 
until he designs his reinforced concrete members in 
such a way that the quality concrete that he has pro- 
vided can be placed properly around the reinforcing 
steel. If the bars are so concentrated and spaced that 
it is impossible to get concrete around and through 
them without the use cf excess water or over-manipula- 
tion, one can hardly blame the concrete or the work- 
manship for any deterioration that subsequently oc- 
curs. In the case illustrated in Fig. 9, a covering of 
one-half inch of the concrete had protected the steel for 
six years. The concrete here had the hardness and ap- 
pearance of one that would test 3500 lb. per sq. in. or 
better, and apparently had been well cured. However, 
the beams made of this same concrete repeatedly show 
cracking along the line of the tension reinforcement, 
and as far as one could determine, the probable cause 
was the difficulty of properly placing the concrete in 
the bottom of the beam below and alongside of the steel. 

Certain localities are blessed with very fine aggre- 
gates and in these, deterioration of the concrete due to 
unsound aggregate is practically non-existent. In 
other localities, not so blessed, cases of deterioration 
due to the failure of the aggregate are fairly common. 
The author has had the opportunity to observe con- 
crete structures in several of both types of localities 
and while there is no question but that the quality of 
the aggregates has an important influence on the con- 
dition of the structures, unsoundness of the aggregate 
alone is seldom the primary cause of disintegration, 


although it is usually a contributory factor where other 
detrimental conditions exist. 

This statement is probably more nearly true for the 
coarse aggregate than for the fine. In most of the 
cases that the author has examined where the coarse 
aggregate was unsound, it seemed probable that if the 
mortar surrounding the coarse aggregate had been of 
better quality, the unsound aggregate alone would not 
have been able to cause disintegration of the concrete. 
It is not at all uncommon to see evidence, such as in 
Fig. 13, where a great deal of unsound coarse aggre- 
gate has been used and still the concrete was generally 
in good condition. On the other hand, where un- 
sound coarse aggregate is to blame for the disintegra- 
tion of the concrete, the failure is usually distinctive 
and complete. 

Unsound coarse aggregate may be protected by being 
surrounded by a durable mortar, but if the mortar it- 
self is made up of unsound fine aggregate, the concrete 
is doomed. In such cases, the failure is a true disin- 
tegration and takes place relatively rapidly, usually 
manifesting itself within a very few years by a gen- 
eral deterioration and softening of the concrete. 

There is a belief, in some quarters, that unsound 
cement is the cause of most of the deterioration of 
concrete, while others argue to the contrary. One 
occasionally meets with a clear-cut case of disintegra- 
tion where all the evidence points to a cement as the 
cause, but these cases are rare. The author has made 
a careful examination of some dozens of deteriorated 
structures, the condition of which was blamed on the 
cement, and found therein so much evidence that other 
factors such as those already discussed, were mainly 
responsible for the present condition of these struc- 
tures, that he has been forced to the conclusion, that 
whereas there may be cements which, although passing 
all the usual recognized tests, are still unstable in 
concrete, yet they do not have any important de- 
leterious effect until other improper conditions are per- 
mitted to exist. The reasonable conclusion is, there- 


FigurRE 8—Only 10 years old, but this bridge has had to be 
abandoned due to the prevalence of similar conditions 


fore, that if a cement meeting the present accepted 
standard specifications is used in a structure, future 
deterioration caused by the cement alone is extremely 
unlikely. 

Any discussion of the behavior of concrete in service 
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is hardly complete without reference to the agencies 
that bring about its deterioration. It should always 
be remembered that concrete structures are exposed 


FIGURE 9—One-half 
protected this steel for six years 
to the same weathering conditions which, through the 
ages, have levelled whole mountain ranges and totally 
changed the aspect of continents. It should also be 
remembered that the same weathering agencies are 
proving destructive to stone masonry and to brick- 
work, and that only the complete protection of iron and 
steel structures save them from being destroyed in a 
very short time. The following little couplet appear- 
ing in the Engineering News-Record expresses this 
thought so aptly as to be worth repeating: 
“Bricks will break and rocks will fall, 

Paint will peel, and concrete spall, 

Wood will rot, and steel will rust, 

Ashes to ashes, and dust to dust.” 


Concrete has many enemies in nature, but by far 
the most important is the combined action of water 
and frost. One has only to make a tour from north 
to south, examining concrete along the way, to discover 
the part that frost plays in the deterioration of con- 
crete. Below the frost belt, even the poorest concrete 
will give service for years without appreciable deter- 
ioration, and only when used in a reinforced concrete 
structure where corrosion of the embedded steel causes 
spalling, will its poor quality become conspicuous. One 
finds many structures in Florida and along the Gulf 


_of Mexico that are ten or more years old and in first- 


class condition, which if north of the Ohio River 
would, in the same period, have required extensive 
repairs or replacement. 

It should be remembered in dealing with the action 
of frost that it is not the freezing of the concrete itself 
that is harmful, but the freezing of water that is 
present in the concrete. Dry concrete, no matter what 
its quality, is not destroyed by alternate freezing and 
thawing, but let the pores of that concrete be filled 
with water to such an extent that no space is available 
to take care of the expansion that inevitably takes 


place when water changes to ice, and disruption must 
-oecur unless the concrete is strong enough to resist 


the large stresses set up. If one considers that con- 


crete is relatively weak in tension, one sees the reason 
why, in making concrete resistant to frost action, 
impermeability is so much more important than 
strength. 

It should also be remembered that while concrete 
may resist one freezing or several when saturated with 
water, yet the continued repetition of this action will 
in time destroy it. Further, disintegration due to 
frost proceeds from the surface inward and only a 
few degrees of frost are required to cause freezing 
of the contained moisture in the surface layer. It 
would seem, therefore, that the effects of frost should 
be more severe in those sections of the continent that 
have the greatest number of alternate freezings and 
thawings, and while this is not subject to statistical 
proof, it seems to be borne out in a general way by 
observation. It certainly is a fact that as soon as one 
enters those sections having more than a very few 
annual frosts, the evidence of frost action is almost 
as common and as conspicuous as in districts further 
north, so that it behooves the engineer in those sec- 
tions having mild winters to remember that his con- 
crete structures are subject to as severe, and possibly 
more severe exposure than those in more rigorous 
climates. 

If frost is not a destructive agent except in the 
presence of water, then it might truthfully be said 
that water is concrete’s worst enemy. As already 
mentioned, water alone will destroy concrete through 


FIGURE 10—Bow of the concrete ship “Faith” built in 1918. No 
deterioration here 


its solvent action, but more important, water is the 
medium through which most of the other enemies of 
concrete carry on their attack. Sea water, sulphate- 
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bearing waters, and bog waters are merely waters 
carrying impurities that render their destructive action 
more severe, and all act through the intimate contact 


FicurE 11—Detail of bow of S. S. “Faith.” Note freedom from 
steel corrosion, although some of the reinforcement is only 
embedded one-half inch 


that the water has with the concrete through absorp- 
tion in its pores. 

Perhaps the author is inclined to over-rate the im- 
portance of water as a destructive agent due to his long 
contact with hydraulic structures, but it is also pos- 
sible that others, differently situated and not having 
had the same chance to observe the destructive effects 
of water, under-rate its possibilities instead. 

Research tells us that, given the opportunity, any 
water will, in time, completely remove the binding 
material which is formed in concrete by the hydration 
of cement * * “and a few cases of the kind have been 
reported in the technical press. * * However, for 
the most part, engineers are inclined to think of such 
action as a remote possibility, but in this, they are 
wrong, for it is a quite common occurrence around 
hydraulic structures, although its true nature is often 
obscured by being combined with frost action. 

Mention has already been made of the solvent action 
of water adjacent to leaking joints or cracks, but it is 
by no means confined to these places. Porous concrete, 
where totally submerged in water, will have the 
cementitious material dissolved therefrom in a few 
years, even when the water in contact with it is hard. 
The author has had three cases of this kind requiring 
major repairs occur in his work in as many years, 
besides two others where the solvent action of water 
was the primary destructive agent, but was assisted by 
the surface action of frost. 

Another manifestation of the solvent action of water 
is regularly found wherever concrete has been in con- 
tact with soft pure waters for any length of time. In 
such cases, the water dissolves the surface coating of 
cement mortar, exposing the underlying aggregate. 
This action takes place relatively rapidly at first, until 
the aggregate has been exposed, after which the action 
becomes very slow for then the only cement in contact 
with the water is that between the aggregates. The 
author has examined concrete structures less than two 
years old that have been etched in this way, and others 
from ten to thirty years old that had a deeper etch, 


but still no unravelling of the affected surfaces. In 
hard water this etching action is very slow. 

Examples of the solvent action of water may often 
be found where drainage conditions are such that rain 
water runs over the surface of concrete. The same 
phenomenon will be found also on the tops of cornices, 
handrails, sills, and the treads of steps, and along the 
lower edges of the same cornices, handrails and sills, 
where water collects during rains. 

None of these surface manifestations of the corro- 
sive action of water are serious, but give a quantity 
of that same water a chance to penetrate the concrete 
and the results may be very dangerous. 

A study of the characteristics of those waters that 
have proved most corrosive to concrete, reveals the 
interesting fact that, whereas the hydration products 
of cement are soluble in any water, those that are most 
destructive are relatively pure waters carrying so little 
CaO in solution that they are lime hungry and having 
an acid reaction as indicated by a hydrogen-ion con- 
centration below 7.00. These observations have been 
confirmed by investigations recently reported in Ger- 
many.” 

The addition of certain salts to a water will increase 
its destructive properties. Sea water and the sul- 
phate-bearing waters of the west are both cases in 
point, and in both, the salts involved are principally 
the sulphates of magnesium, sodium and calcium. The 
action of these compounds on the concrete appears to 
be both chemical and mechanical, the chemical being 
partly a corrosive action and partly an interference 
with the normal processes of hydration, °' the me- 
chanical due to the disruptive effects of the by-products 
of the chemical reactions, which forming compounds 
within the cementing matrix of the concrete require 
more space than the materials they replace. 

A great many natural waters, both ground and river, 
contain one or all of the sulphate salts in solution, but 
unless the quantity is considerable, their presence is 


FiGuRE 12—Unsound aggregate caused the condition of the 
concrete at the right. The concrete at the left is similar in all 
respects, except that a different coarse aggregate was used 


unimportant. However, in some parts of both western 


Canada and the United States, there are localities 
where the ground waters contain dangerous concentra- 
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tions of these sulphate salts and where sulphate action 
becomes a matter of major importance to engineers, 
but generally speaking, sulphate determination is a 


The 


due to unsound coarse aggregate. 
effect of the unsound aggregate is confined to the surfaces 


FIGURE 13—Spalling 


local, rather than a continent-wide problem. On the 
other hand, it is found elsewhere occasionally and the 
engineer asked to diagnose a case of disintegrated con- 
crete and prescribe for its treatment should not over- 
look that fact. Its manifestations are usually, but not 
always, distinctive and may easily be obscured by frost 
action. Where there is any suspicion of sulphate ac- 
tion, a chemical analysis of the disintegrated concrete 
will show whether or not one’s suspicions are justified.“ 

All sea water structures are liable to sulphate action 
due to the presence of these salts in the ocean. How- 
ever, while the author’s observations of sea water struc- 
tures have been limited, they have led him to question 
whether the destructive tendencies of sea water were 
due to the salts it contains as much as to the fact that it 
was water. One can duplicate in the harbors of the 
Great Lakes all of the types of deterioration that one 
sees on the North Atlantic seaboard. Along the south- 
ern coasts below the range of frost, there is little evi- 
dence of chemical deterioration of the concrete, other 
than the surface etching met with in fresh water where 
itis of a corrosive type. There is a great deal of spall- 
ing due to corrosion of the embedded steel, and while 
. this type of action will naturally be more severe in the 
presence of salty moist air, it is by no means confined 
to the seacoast, but is quite common elsewhere. There 
is the further fact that sea water does not contain high 
concentrations of the sulphate salts. The author, there- 
fore, is inclined to believe that most of the deteriora- 
tion of concrete in sea water is due to the same factors 
which cause it elsewhere and not, as usually claimed, 
to the presence of sulphates. 

We have now considered both the effects brought 
about by the deterioration of concrete and the principal 
-agencies that have acted to bring these effects into 
_ being. We have also considered, though rather 
briefly, some of the faults of workmanship that usually 
accompany deterioration. Can we not now deduce 


from the information thus obtained, what property of 
the concrete renders it susceptible to attack? 

The answer to this is neither difficult nor new; the 
author pointed it out some years back,” and others 
have done likewise. The fundamental condition which 
is common to almost every disintegrated concrete is 
that it is porous in the sense that it is absorptive or 
permeable to water. Prevent the penetration of water 
into concrete and at once it becomes a building material 
highly resistant to all ordinary destructive agencies. 
Even in the case of those waters which will destroy 
any concrete in time, such as concentrated sulphate 
waters, the rate of deterioration is greatly reduced 
where it is confined entirely to the exposed surfaces, 
as it must be if the concrete is impermeable. 

If one accepts this conclusion, as one almost must 
after a critical review of the evidence offered by con- 
crete everywhere, then the problem of durable con- 
crete becomes the problem of making it dense and non- 
porous, or speaking in terms of measureable properties, 
impermeable and non-absorptive. Reduced to these 
terms, the problem is theoretically easy of solution for 
the fundamental factors in the making of a dense, 
water-tight, high-strength concrete have long been 
known and are generally well understood. Practically, 
the problem is more difficult, for the degree of skill and 
care used in handling and placing concrete is of para- 
mount importance in making it durable, and proper 
workmanship in these particulars is not always easy 
to obtain. 

No attempt will be made here to consider the factors 
necessary to produce a dense, impermeable and strong 
concrete. If the reader is not already familiar with 
them he has only to consult the recent technical litera- 
ture "to find them discussed in full, but it might 
be useful for the author to consider briefly here a few 
points that his observations have led him to believe 
are important in any concrete which is to be subjected 
to severe exposures. 


FIGURE 14—A porous concrete 20 years old which would have 
rapidly diageuied if subjected to frost. Made of finely- 
graded sea sand and shells 


One of the conditions that frequently gives difficulty 
is the. use of harsh, unworkable mixtures.. A concrete 
mixture deficient in mortar is not only more likely to’ 
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segregate in handling, but even if this is prevented, it 
requires a great deal of spading to give presentable 
surfaces, which, in turn, causes scaling. Mixtures of 


FIGURE 15—Another southern wall of very poor concrete, which 
except for local spalling due to aggregate, is in fair shape 


this type are also inherently porous, because their 
harshness is usually due to a lack of mortar or to a 
mortar which is itself harsh from a deficiency in the 
grading of the fine aggregate. In addition to these 
drawbacks, a harsh mixture is more apt to segregate 
in handling, and because of its lack of workability, 
there is much more chance that some well-intentioned 
individual will attempt to overcome its deficiencies by 
the addition of water. 

Another frequent cause of disintegration is the use 
of over-lean mixtures. Cement plays a dual role in 
concrete; in combination with water, it forms the glue 
that binds the aggregates together, but it and its prod- 
ucts of hydration also fill and seal the smaller spaces 
in the aggregate mass. Any reduction in cement con- 
tent beyond a certain amount is accompanied by an 
increase in porosity until a point is reached where, if 
the exposure is severe, disintegration is almost in- 
evitable. 

Instances of disintegration due to lack of cement are 
by no means uncommon and several have been reported 


FIGURE 16—Pockets of segregated concrete from which cement 


was totally removed by solution. Note position of water line 
at “A” and slight etching of -surface, where water in contact 
with it is hard. Compare with Figure 18 
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to the Institute. The matter is one that every engineer 
would do well to remember when he specifies concrete 
in terms of its compressive strength. With the mod- 
ern cements, it is now taking less cement to obtain 
concrete of a given 28-day compressive strength than 
it did eight or ten years ago, and the result is that 
quality as measured by strength is not the same today 
as then. As an example, take the experience of the 
Hydro Electric Power Commission of Ontario. In 
1920 the Commission built a hydro-electric plant and 
used approximately seven sacks of cement per cu. yd. 
to produce a concrete testing 2500 lb. per sa. in. at 28 
days. In 1930 they built another plant a few miles 
away on the same river with aggregate and cement 
from the same source and using five and three-quarter 
sacks per cu. yd. obtained concrete testing 3500 lb. 
per sq. in. at 28 days. Concrete of the same strength 
as that made in 1920 could have been produced with 
about four and one-quarter sacks per cu. yd., but the 
latter, while as strong, would not have been as im- 
permeable, and hence as durable and so in this case 
the governing feature in the choice of the cement con- 
tent was durability and not strength. 


FIGURE 17—The first concrete put in under water-cement ratio 
control, built in 1919 

Strength can never safely be taken as a measure of 
impermeability in a concrete, for while it is true that 
for a given set of conditions, the greater the strength 
of a concrete the less its permeability, it is not true 
that a certain degree of permeability will exist in all 
concretes of the same strength regardless of the aggre- 
gate, the cement content, or the treatment that it has 
received. A concrete of today is probably more per- 
meable and hence less durable than concrete of equal 
strength made ten years ago, and yesterday’s stand- 
ards of quality no longer apply to today’s concrete. 
It is the author’s opinion that the wide-spread adop- 
tion of the strength specification for concrete is creat- 
ing a situation dangerous to the industry, for the same 
engineers who are now adopting the newer forms of 
specification are still using the old standards of 
strength as a measure of quality, in the belief that in 
meeting these they are assured of a durable weather- 
resistant concrete. 

Segregation of every form is extremely dangerous 
to the permanence of concrete. Some of the conse- 
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quences of segregation have already been mentioned in 
the beginning of this paper and the practices which 
most frequently cause segregation were touched upon. 
But, whether or not segregation is the result of excess 
water, improper handling, a poorly designed mixture, 
or over-manipulation, the fact remains that practically 
all segregation is easily prevented by the exercise of 
ordinary care and forethought, and there is no excuse 
for any architect, engineer or contractor to tolerate 
its presence in any concrete work for which he is re- 
sponsible. He has a right to demand and expect good 
workmanship in these particulars for it costs no more 
to handle and place concrete without segregation than 
with, particularly if the effect of segregation on the 
cost of finishing is taken into account. 

Many a concrete job fails short of perfection be- 
cause of lack of the proper kind of supervision. There 
has to be on the job some individual with a sound 
knowledge of concrete armed with the proper author- 
ity, whose duty it is to see that the quality of the 
materials, standards of workmanship, and the after- 
treatment of the concrete are as they should be. The 
success of those outstanding cases of durable concrete 
mentioned in an earlier paragraph was due in no small 
degree to the fact that such a man was connected with 
the job. The Peterborough Lift Locks had Walter J. 
Francis; the Crystal Lake Dam, Herman Schussler ; 
the Thompson Dam, H. C. Ash, and so on, and they are 
enduring monuments to these men. 

Supervision of a concrete job has to be intimate and 
continuous to be successful. It is not enough to make 
a daily visit to a job as is the too common practice of 
many architects and engineers. Someone should be 
present immediately before and during the placing of 
any important concrete. Such supervision adds but 
little to the cost of a structure and is cheap insurance 


Figure 18—Close-up of a part of the concrete shown in Figure 
17 which has been etched by being in contact with a corrosive 
water 


- to pay for a job that will be free from future trouble. 
And it is the common experience of those dealing with 
competent inspectors that in many indirect ways they 


effect economies of operation that more than offset the 
cost of their services. 
Summing up, the author has arrived at the following 


i 


Figure 19—Scaling and disintegration due to harsh working 
concrete mixtures and the conditions arising therefrom 


conclusions as a result of his experience with concrete 
good, bad and indifferent: 

(1) Generally speaking, concrete structures are 
satisfactorily performing the functions for which they 
were built. 

(2) While few concrete structures are wholly free 
from deterioration, the excellent condition of the 
greater part of even those which would be classed as 
examples of poor concrete, and the outstandingly good 
condition of others 20 or more years old, are proof 
that concrete is and can be made durable. 

(3) Most cases of deterioration can be classified 
into a few types to which definite causes can be as- 
signed. 

(4) Most of the defective concrete is due to faults 
of workmanship, the use of excess water, and other 
causes that are strictly preventable by the exercise of 
reasonable care and supervision during construction. 

(5) Faulty construction joints are very prevalent 
and under certain circumstances may start dangerous 
deterioration. 

(6) Unsound aggregate can cause serious disinte- 
gration, but trouble of this kind is not general and 
usually does not become a factor in destroying concrete 
unless the concrete is otherwise unsatisfactory. 

(7) Cement is seldom a primary cause of concrete 
deterioration. 

(8) The principal naturally occurring destructive 
agents affecting concrete are frost, water, and the 
corrosion of embedded steel. 

(9) Water, if allowed to penetrate concrete may, 
and often does, totally destroy it due to its solvent 
action on the cementitous binder. 

(10) Fundamentally, most concrete deterioration 
is due to its being porous. 

(11) The best recipe for durable concrete is to 
make it so dense and impermeable that water cannot 
enter. 


(Continued on page 22) 
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Nelson Greensfelder 


ELSON S. GREENSFELDER has crossed the 
Great Divide into that land from which no traveler 
returns. His host of friends and admirers throughout 
the crushed stone industry will mark his passing with a 
profound sense of loss and a sincere grief which is the 
more poignant because of the suddenness with which 
he was taken. 


After a short illness which quickly developed into 
pneumonia, Mr. Greensfelder died at the Homeopathic 
Hospital in Wilmington, Delaware, on Sunday morn- 
ing, April 5. He is survived by his wife, Grace Glea- 
son Greensfelder, and seven-year-old son, Robert J., 
and by his parents, Judge and Mrs. J. B. Greensfelder 
of Kirkwood, Mo. The funeral was held from the 
residence of his parents, the National Crushed Stone 
Association being represented by E. J. Krause. To 
his family and business associates we wish to extend 
our deepest sympathy. 

Though we recognize full well the extent of his suc- 
cesses in industries other than our own, we are prone to 
think of Mr. Greensfelder as belonging to the crushed 
stone industry. He is inseparably identified with the 
earlier days of our organization and because of his 
pioneering work our steps along the road of progress 
have been measurably quickened. 

His service to the crushed stone industry has been 
outstanding in two fields of endeavor: In the organiza- 
tion of our Manufacturers’ Division and in the field of 
accident prevention. It was in 1924, during.the presi- 
dency of our late beloved W. Scott Eames, that the 
idea of organizing our Manufacturers’ Division was 
conceived. Mr. Greensfelder took a prominent and 
enthusiastic part in organizing this Division and its 
rapid and continuous growth since the date of its in- 
ception is in no small part due to our adherence to the 
principles and fine ideals which have always charac- 
terized that with which Mr. Greensfelder has been 
associated. The Division has grown from a score of 
members to close to one hundred. We believe it is 
particularly true, that to a degree seldom attained 
there exists between the Manufacturers’ Division and 
the active members of the Association a friendliness 
and spirit of camaraderie which is a very real tribute 
to the high idealism of its founders. 

It will be clearly recognized by all, however, that 
Mr. Greensfelder’s greatest service to the crushed 
stone industry lay in the field of accident prevention. 
Over and above all else he was a humanitarian. His 


_ unswerving loyalty to principles of the highest type, 


his idealism and true conception of the finer things of 
life, tempered by a quick and keen appreciation of the 
practical, peculiarly fitted him for work in the field of 


human relations. His desire to be helpful to humanity 
found tangible expression in “The National Safety 
Competition” which he sponsored, inaugurated and 
devoted himself to up until the time of his death with 
ardent enthusiasm and untiring efforts. As an instru- 
ment for reducing accidents in the mining and quarry- 
ing industries, its success has been outstanding. 

His monument will be no mute inscription written 
on a granite shaft for his memory is enshrined in the 
hearts of the members of the crushed stone industry 
throughout the width and breadth of this land. In 
innumerable homes the laughter of children and the 
happiness of loved ones has been made possible because 
of his far-sighted, courageous and successful efforts to 
arouse the crushed stone industry to a sense of its 
responsibility in the field of accident prevention. 


Mr. Greensfelder attended the Colorado College and 
in 1912 graduated as an Engineer of Mines from the 
Colorado School of Mines. His service with the 
Hercules Powder Company dates from November 1, 
1918, at which time he was first employed as a sales- 
man and demonstrator. Upon showing marked ability 
as a writer and advertiser, he was transferred to the 
headquarters offices in Wilmington and became adver- 
tising manager in 1924. At the time of his death he 
was advertising manager for the Hercules Powder 
Company and director of The Explosives Engineer 
magazine and also of The Hercules Mixer. 

He organized the National Industrial Advertisers 
Association, later becoming President and representing 
it at the World Advertising Institute in Berlin in 1929. 
He was also prominently identified with the American 
Mining Congress, the American Institute of Mining 
and Metallurgical Engineers, the Institute of Makers 
of Explosives, the Pine Institute of America and the 
National Safety Council. In 1929 he was a member 
of the Harvard Jury of Awards in Advertising. He 
also served as Chairman of the Industrial Section of 
the Association of National Advertisers. 


In the passing of Mr. Greensfelder the National 
Crushed Stone Association has lost an ardent and en- 
thusiastic supporter, a loyal and sincere friend. He 
was a living example of the thought expressed by those 


immortal words of Pope written some two hundred. 


years ago: 


“Teach me to feel another’s woe, 
_ To hide the fault I see; 
That mercy I to others show, 

That mercy show to me.” 


The seeds he has sown will come to fruition—we will 
carry on. | 
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Keep Them Interested’ 


By H. W. HEINRICH 


Assistant Superintendent, Engineering ard !n- 
spection Division, The Travelers Insurance 
ompany, Hartford, Conn. 


MPLOYERS and executives re- 
quire sales ability of a high 
degree. They may not be called 
upon to sell the service or product 
of their industry, but they must 
“sell” their ideas and convince 
employees that quantity and qual- 
ity of performance are expected 
of them. 

One of the foremost objectives 
of salesmanship is the creation of the desire to buy. In 
applying this thought to the work of those who are 
responsible for the control of accident frequency and 
cost, the objective is the creation of the desire on the 
part of the employee to be safe and to safeguard others. 

Much can be said of competition, bonuses, and 
‘ prizes; the placing of responsibility; the value of 
meetings, motion pictures, records, and charts, of 
publicity, and of the many other ways which will ap- 
peal to the employee and encourage him to take an 
active part in safety work. There are, however, cer- 
tain less common but highly effective methods. 

Most workers take pride in their skill and ability. 
They are desirous, too, of getting ahead, of succeed- 
ing, or at least of retaining their jobs and the good 
will of their employers. 


A Novel Method of Training 


There is, today, a general recognition of the direct 
relation betwen safety and efficient production. It is 
known, too, that many of the principles of character, 
that influence personal success likewise, are require- 
ments in safe conduct. 

Using these facts as a basis of procedure, a rather 
novel and decidedly effective method of organizing and 
conducting safety-educational work can readily be 
instituted. 

The employee can be appealed to, or performance 
can be asked or demanded of him, not only because 
greater safety is the goal, but also because the occur- 
rence of accidents and the existence of unsafe practices 
are positive evidences of his non-success, his ineffi- 
ciency, and inability to do that for which he is paid. 

In proceeding on this basis, the tone of accident pre- 
vention activity is radically altered. It is no longer 
merely a matter of enforcing the company program, 
but becomes of vital personal interest to the worker. 


1A paper delivered before the Massachusetts Safety Council, Boston, Mass, 
Reprinted from National Safety News for May, 1931, 


worker hasa certain pride in his 


skill at his chosen occupation. He 
should be made to realize that skill in- 
cludes om to do the job without get- 
ting hurt hen safety becomes a mat- 
ter of pride workers will display a keen- 
er interest. 


Bear in mind that men are first of all interested in 
themselves—their own comfort, happiness, security, 
and success; they are jealous of their privileges and 
proud of their skill and abilities. 

The only well organized safety program so far in 
general use that employs any of these factors in ap- 
pealing to the employee is the one which features 
humanitarian motives. 

It has, however, been worn threadbare and conse- 
quently often lacks punch and effectiveness. Further- 
more, unfortunately (although perhaps quite natu- 
rally) many an employee listens to such an appeal with 
his “tongue in his cheek”; he questions to a certain 
extent the sincerity and the motives of his company 
executives who are apparently so solicitous of his 
safety, and of the comfort, security and happiness of 
his family. 

Happily, nearly everything that is defensible from 
a humanitarian point of view is also defensible from 
a practical, economic, and even a normally selfish 
viewpoint. If, then, it seems of value to seek a 
stronger and novel appeal to the employee in order to 
obtain his support in accident prevention, it may be 
advisable to present the old story from another angle. 
Such approach can be based upon consideration of 
the following. 

An accident-free record requires skill, experience, 
ability, good judgment, and mental courage and stam- 
ina on the part of the employee; and the attainment 
of a satisfactory record indicates: 


1. That the employee is performing his 
work as his employer pays him to do it, or, in 
other words, that he is cooperating with the 
employer; 

2. Efficient work, which results in in- 
creased volume and improved quality, and 
thus directs the attention of the employer to 
the superior ability of the painstaking 
worker ; 

3. Physical and mental alertness; 


4. Consideration for the safety and well 
being of himself and of others; 


5. That the employee also possesses fore- 


sight, the ability to plan and execute, initia- 
tive, concentration, and care. 
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Men Have Latent Abilities 


It may seem that only a super-man could possess all 
of these qualifications. However, many a man has 
latent possibilities which may be brought out by self 
examination, by the acceptance of responsibility, and 
by encouragement and advice from his superiors. The 
effort is worth-while, because the success and advance- 
ment of any employee depend almost wholly upon the 
amount of intelligence and ability that he displays in 
carrying on his work. 

Safety educational programs based on the foregoing 
factors tend to encourage men in the use of safe 
Obviously the effect of a program which 
emphasizes the reverse of the same factors (for ex- 
ample, lack of skill, unsatisfactory performance, and 
inefficient work) is to discourage unsafe practices. 
Either method may be applicable, according to the 
type and characteristics of the employees, but as a 
rule it is better to stress the positive factors. 

In practice such procedure, while founded on hu- 
manitarian and economic motives, influences the em- 
ployee almost wholly because of its appeal to his own 
personal interests.. Safety becomes a matter of pride. 
He avoids unsafe practices because he wants to, rather 
than because of the insistence or pleadings of some 
other person. Accident occurrence is properly pic- 
tured as bungling and fumbling, as stupidity and lack 
of skill, and becomes something to be ashamed of and 
to be avoided. 

How can these things be worked into a safety pro- 
gram? 


Education is Not a Cure-all 


First of all, it is well recognized that safety edu- 
cational programs cannot be expected to prevent the 
majority of accidents which occur because of un- 
guarded or ineffectively guarded machines and mechan- 
ical hazards, or in connection with inherently danger- 
ous processes. All accident prevention work must 
therefore begin with dangerous physical or mechanical 
conditions and must include continuous corrective pro- 
cedure. There is, of course, much room for progress 
in preventing mechanical accidents but the field for 
educational effort in eliminating man-failure accidents 
is vastly greater and more profitable. It is toward 
this group of accidents that educational programs are 
directed, and it is here that the method of appeal, de- 
scribed in this article, is most effective. 

Second: The unsafe practices chiefly at fault should 
be found, and the reasons for their existence (the 
causes of the accidents) should be ascertained. 

Third: Subsequent activity, in the form of meetings, 
talks, letters, discussion, admonition, interviews, and 
supervision, should be based on one or more of the 
items listed as “qualities of a safe worker.” 

An example may serve to illustrate the proposed 
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method of attacking two major unsafe practices, em- 
ployed by a “Committee on Personnel Improvement” 
in a certain manufacturing plant where there had 
been many tripping and falling accidents. 

At a meeting of the committee, the secretary intro- 
duced the chief topic on the agenda by reading the fol- 
lowing letter from the general superintendent of the 
company: 


To the Members of the Committee on Per- 
sonnel Improvement: 

Gentlemen: — Two improper conditions 
have been brought to my attention, which 
your committee is authorized to deal with. 
One relates to the plant as a whole; the other 
to a single department. 

First—Trays and boxes are provided for 
receiving parts that have been machined. 
The machine operators throw the parts on 
the floor about the bases of machines, and 
depend on the helpers to pick them up and 
stack them in the receptacles. Our records 
show that this practice results in many trip- 
ping and falling accidents, and that it is a di- 
rect violation of long-standing instructions. 

Second—The men in the assembly depart- 
ment are frequently injured while using 
wrenches. Investigation shows that in most 
cases they do not set the wrenches squarely 
on the bolt heads or nuts, and the reason or 
cause is given as lack of skill and good 
judgment. 


The conclusions of the committee were as follows: 


1. Disregard of instruction to use boxes and trays . 
reflects adversely upon the ability and loyalty of the 
workers and the supervisor. If the boxes were ar- 
ranged conveniently (as they should be) the machine 
operator would actually save time by using them. 
Often the parts get under his feet and he is obliged 
to stop his regular work and move them aside. Some- 
times parts roll under the machines and in several 
cases they have become wedged under foot treadles. 
More helpers are required to pick up and stack parts 
than should be necessary. Duplication of effort, some 
spoilage, and inefficiency and waste in general. are 
indicated. The machine operators are paid to handle 
their work in the proper way, and the supervisor is 
paid to see that they do so. 

Action taken. Each department head was directed 
to see that: 


(a) Parts be immediately picked up and 
stacked in boxes and trays; 

(b) Instruction relating to this matter be 
re-issued ; 

(c) Instruction be more rigidly enforced; 

(d) One skilled operator in each depart- 
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ment be detailed to demonstrate the greater 
speed and efficiency obtainable by use of 
proper method, as compared with the present 
improper method; 

(e) Notices be posted referring to the lack 
of skill and ability shown by overators who 
faii to use voxes; 

(f) Investigator be assigned to check 
conditions daily, for one week; 

(g) Within one week each department 
head be required to report progress in edu- 
cating workers, to the Personne! Improve- 
ment Committee. 


2. The injuries from slipping wrenches in the as- 
sembly department are direct evidence of careless and 
unskilful work, and of inadequate supervision. An 
experienced and skilful machine assembler will rarely 
place a wrench on a nut or bolt head in such an inse- 
cure manner that it will slip off. Wrenches are kept 
in good repair, nuts and bolts are squarely faced, and 
wrenches of proper size are used. Although the as- 
semblers are not inherently unskilfu}, it is evident that 
they do not apply their skill and experience to the 
work at hand. There is an unnecessary loss of time 
as the result of numerous visits to the first-aid room 
for treatment of avoidable injuries, and because of 
lost motion and delays. 

Action taken. Instructions were issued to the effect 
that: 


(a) Within one week the department head 
must hold a special meeting of not more than 
ten minutes’ duration, at which he should call 
the’attention of all assemblers to the careless 
method of handling wrenches, and state that 
satisfactory performance must be forth- 
coming ; 

(b) Records of accident-free men of long 
service be posted, and that special reference 
‘be made to skilful performance; 


(c) Accident-repeaters be instructed in 
the safe use of wrenches ; 

(d) The employees be asked to submit sug- 
gestions to improve present conditions ; 

(e) A job analysis be made of assembly 
work, to see if methods can be improved 
through engineering revision; 

(f) The department head be admonished 
to exercise more continuous and keener vigil- 
ance in observing careless handling of 
wrenches, and make a report of progress to 
the Personnel Improvement Committee, 
within one month—this report to be checked 
with the accident frequency and be consid- 
ered by the committee. 


Stress Skill and Performance 


Observe that safety, per se, is not featured in the 
title of the committee and in its conclusions, nor in 
the statements of the general superintendent. The 
entire problem is treated as one that reflects upon 
skill and performance, notwithstanding that it arises 
primarily because of injuries to workmen. 

Another striking variation in this safety organiza- 
tion work is the specific nature of the problems dis- 
cussed. Only two types of accidents were selected, 
and these were at once resolved into definitely stated 
unsafe practices, together with the reasons or causes 
for their existence. No time was wasted in safety 
generalities. 

The pride of the employee was appealed to, and the 
ability of the supervisors to handle men was empha- 
sized. 

The results of this method of attacking accident 
occurrence were highly satisfactory. Of the many in- 
teresting sidelights which were developed, two are 
given as examples. By featuring mechanical skill and 
engineering revision in lieu of safety for humanity’s 
sake, the employees and their foremen were encour- 
aged to devise better, safer, and more efficient methods 
of conducting operations of a long standardized nature. 

The suggestion was made and adopted that trays 
and boxes be partitioned or cleated so that machined 
parts could be more quickly and conveniently stacked. 
It was also suggested that a bench or stand be placed 
adjacent to each machine, at the same height as the 
truck platforms, so that the trays and boxes would 
necessarily be placed in the most convenient position 
for the operator, and so that they could be transferred 
to the trucks without lifting them off the floor. With 
regard to certain parts that were to be dipped, pickled, 
or washed, subsequent to machining operations, the 
suggestion was made and accepted that strong wire- 
basket trays suitable for holding the parts in the 
caustic or acid bath be used by the machine operators. 

The pressure brought to bear on process and pro- 
cedure revision in the assembly department, and on 
the necessity for greater skill in carrying on the work, 
resulted in the adoption of power tools. These were 
portable motor-driven drilling machines to which 
socket wrenches with friction disks were fitted. It 
was also found that nut and bolt sizes could be stand- 
ardized and reduced in number, with the result that 
less time was spent in changing and adjusting 
wrenches. 

The long-service accident-free men whose names 
were given in the posted notices referring to skilful 
performance were enthused by this recognition of 
their efforts, and some good-natured banter was in- 
dulged in, with the result that the slack performers 
became more proficient and careful. 


(Continued on page 24) 


- 


What Factors Control the Service 


Value of Ballast?’ 


By J. V. NEUBERT 
Chief Engineer, Maintenance of Way, New 
York Central Railroad, New York City 


HAT might be called the use- 

ful or service life of railroad 
ballast, meaning rock or crushed 
hard slag, depends on: 

(1) It must be hard enough 
to resist the crushing effect of 
the wheel loads which pass over 
the track. 

(2) It must be hard enough to 
resist the action of the tamping 

tools upon it. 

(3) It must be of such composition that it will 
not disintegrate due to weathering conditions. 
Soft ballast disintegrates rapidly and its deteriora- 

tion is very pronounced when subjected to the shock 
of the wheel loads and tamping tools. 

Moreover, soft ballast absorbs the moisture result- 
ing from frost and other climatic conditions, which 
collects and holds the fine materials produced in manu- 
facture, or those foreign materials which result from 
railroad service. This causes the ballast to become 
sluggish, retards drainage and develops very rapidly 
a poor maintenance condition, to overcome which, of 
course, means added expense. 

To fulfill the conditions that the desirable ballast 
should have, we should know: 

1. Specific gravity and weight. 

2. Toughness. 

3. Absorption percentage. 

4. Wear and cementing value. 

The size is an important factor. The minimum 
should be 34, in. to 1 in., the maximum 214 in. to 3 in. 
However, ballast that will pass through a 234 inch 
ring or lay on a % inch ring, will be found to meet 
the general service conditions. The reason for these 
limiting sizes is that it gives a ballast that is easily 
worked, affords a good support for the track loading, 
and produces that slightly resilient or cushion effect 
so necessary for smooth and comfortable riding con- 
ditions. 

Ballast should be as clean as possible, free from 
screening dust or other foreign material, because to 
give good service it must afford ample drainage from 
the start; some railroad officials are advocating, in 
order to bring about such a condition, the advisability 
of washing the ballast prior to its application. 


1 Presented at the Fourteenth Annual Convention of the National Crushed 
Stone Association held at the Hotel Jefferson, St. Louis, Mo., January 
19-22, 1931. 


@ The production of railway ballast con- 
stitutes a substantial proportion of the 
tonnage of many crushed stone producers. 
To them Mr. Neubert's discussion should 
prove particularly interesting. 


If the ballast is not clean when first applied, the 
foreign material which collects through service, from 
equipment, storms and the like, adheres to it more 
readily and thus makes it more difficult to clean. This 
is particularly important with the changes in service 
of the steam locomotives, making for longer runs, and 
the introduction of automatic stokers using pulverized 
coal, resulting in more dust and more and finer cinders 
deposited on the roadbed than heretofore. 


With cleaner ballast, the unloading from cars and 
the work of ballasting can be better regulated. Me- 
chanical means are being devised and improvements 
made from time to time for the economical and proper 
unloading and distribution of ballast not only in the 
desired quantities but also at the required locations. 
It is very important, therefore, that the producers 
furnish the cleanest ballast possible and of a size 
strictly in accord with the specifications. 

The majority of the plants today, particularly the 
more modern ones, have improved ballast conditions 
materially by putting in vibrating screens or other 
means to overcome this condition. There are some, 
however, who I feel are not giving it the necessary 
thought or consideration they should. 

Approximately ten years ago, the question of clean- 
ing stone or similar ballast in track periodically by 
setting up a definite schedule, was not considered. It 
was done to some extent as the general maintenance 
program progressed, but with the improved conditions 
I have cited, it has changed considerably and where 
ballast was cleaned by hand heretofore once in six or 
more years, depending on service conditions, it is now 
being done by machinery on an average of from two 
to four years, or at least one-third more frequently 
than in the past. This prolongs the life of the ballast, 
as well as protecting and maintaining its drainage 
qualities. One can readily see, therefore, it must be 
of such size and quality that it can be cleaned and used 
again as track ballast. 

I would suggest as a boiled-down specification, the 
following: 

Stone should be made from hard, tough, durable 
trap, flint, or limestone rock or other stone acceptable 
to the chief engineer of the railroad company— 
crushed to such a size that it will pass through a 
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two and three-fourths (234) in. ring in any direction 
and shall be screened in two and three-fourths 
(234) in. revolving screen and shall be free from all 
dust, rubbish and dirt, no stone to be less than one (1) 
inch in diameter. Each car shall contain stone rang- 
ing in fair uniformity between these limits. 

The question has been asked a number of times: 
What is the service life of stone ballast? I can find 
no records, nor have I any knowledge of any cases 
where the ballast section has been used to destruction. 
In fact, it does not seem to me to be possible that bal- 
last, of such kind as we are speaking, can be entirely 
destroyed under our operating conditions. 

Tests have been made to determine service life but 
were abandoned as being of no particular value. 

Stone or similar ballast has been used on our lines 
for approximately thirty years. During this period 
some additional ballast has been applied but largely in 
connection with a surfacing program. This additional 
stone was used in part, to restore the consolidation of 
material and also to increase the cross-section, and 
in some cases, there may have been some loss in the 
sub-grade. 

The original stone, with the exception of some small 
deterioration due to service conditions, is as good now 
as when installed. Some cleaning in the top course 
was found desirable, which program has now been 
started. The loss resulting from cleaning, together 
with the slight deterioration, and the shrinkage due 
to the consolidation of material under traffic, must be 
replaced, and in my opinion, is often erroneously taken 
as an indication of service life. 

The replacement of ballast for the reason just stated 
varies considerably, depending upon service conditions. 
The best estimate I have been able to make would be 
from 214 to 314 per cent annually, but would be classi- 
fied as a replacement due to loss rather than an indi- 
cation of service life. 

The question has been raised many times as to why 
railroads should not manufacture their own materials. 
I, myself, feel that a railroad has only to sell trans- 
portation service, and they should do that as econom- 
ically and efficiently as possible. 

The earning power of a railroad and its resultant 
income depends largely upon and is forecast by the 
prosperity of the community it serves. 

I feel sure that if materials are made and fabricated 
according to recognized plans and specifications, and 
purchased from outside industries, they can be pro- 
duced on a more rigid inspection basis, and be built 
and followed more closely than if such commodities 
were made by themselves. 

The simplification of plans, standards and methods 
which various engineering societies and associations 
have made and adopted, has aided this materially. 

In line with this, I feel that the railroads should 
maintain such maintenance force for their upkeep as 
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their earnings permit, with the proper material and 
tools required, and they should keep in repair such 
materials which have possible further service or life, 
when by doing so they can get a fair and economical 
return. 

One says knowledge comes from the outside. Under- 
standing comes from within. 

I think within your National Crushed Stone Asso- 
ciation you have contributed a great deal in the service, 
application and use, and of course, in the manufacture 
of ballast, and I think of the story of a colored fellow 
who was born down in Mobile, who from his days of 
toil had $500 in the bank. He moved to St. Louis and 
thought he would transfer that $500 from Mobile to 
St. Louis. He went to the bank in St. Louis and asked 
if he could transfer the account. 

The man said, “Yes. Where it is?” 

He told him it was in a colored bank in Mobile, so 
the banker told him, “All you have to do is to give me 
your name and address, make out a check, and we will 
transfer the account.” 


A few days later the check came back, marked, 
“No Funds.” The colored man was called to the bank, 
and they told him the circumstances. He said, “That 
is funny. I worked a number of years and saved my 
money. I never spent very much. I didn’t have to buy 
any clothes. I thought I had the money there. I put 
it in the bank.” . 


Finally he convinced the auditor of the bank that 
it was there. He wrote back, and finally the bank an- 
swered him and said, “We did not mean to say that 
Sam Jones had not $500 in our bank, when we marked 
the check ‘No Funds’; we meant the bank had no 
funds.” (Laughter) 

My friends, what I am bringing out now, and I sin- 
cerely mean it, is that the National Crushed Stone 
Association has the scientific and the field forces and 
the knowledge that you collect from the individual 
bank accounts or funds to carry on your work, in the 
proper way, whether it is highway, railroad, or what- 
ever it may be. It is only a question of having a 
little time and patience whereby the resources of the 
big banks or the industries will come about and we 
get back to normal conditions. 


RAG MERCHANT—Any beer bottles, lady? 

LADY—Do I look as if I drank beer? 

RAG MERCHANT—Well, vinegar bottles, lady? 
Staley Journal. 


SERVANT (announcing new arrival at the party)— 
“Mr. Tootle.” 


Mr. TOOTLE (in undertone)—“And Mrs. Tootle.” 
SERVANT—“And Mrs. Tootle, too.”—Bury Post. 
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Five Thousand Dollars 


IVE thousand dollars! What could your firm do 

with Five Thousand Dollars? In one minute you 
can think of more than a dozen ways to use it to great 
advantage. Now if you could cut the cost of stone in 
your plant two cents a ton, and if your average pro- 
duction is 250,000 tons a year, there is your Five 
Thousand Dollars. If your production were half a 
million tons a year, a saving of only one cent per ton 
will of course produce the same substantial saving. 


You have already kept abreast of the times in your 
equipment and your methods, you believe. You are 
confident that there is no serious waste of time or ma- 
terials in your operating, but do you really know? 

The only possible way to obtain a complete analysis 
of all the factors which go to make up your actual 
cost per ton for stone produced is a good cost account- 
ing system. With such a system, you can make 
monthly and yearly comparisons in your own business 
with your own previous records, and discern more 
clearly where further economies are possible. 


Furthermore, if a uniform cost system on the same 
general plan is being used by different concerns, in the 
same line of business, some interchange of the results 
obtained can be helpful to all in reducing costs. For 
instance, you may be able to study the cost analysis of 
another quarry whose annual production in tonnage is 
not greatly different from your own (but without your 
knowing what individual quarry it is or where it is 
located) ; and you may notice some specific item such as 
“Haulage” or “Primary Blasting’, which is consider- 
ably lower than your own figures per ton for that same 
item; whereas in regard to certain other items, you 
may be about the same as the other quarry or may 
yourself be lower. You can then focus your attention 
on that item in your own operating which appears 
comparatively high and endeavor to reduce it. The 
information you have used to check against your own 
figures has helped you to learn where to try to reduce. 

In any manufacturing concern, as we all know, the 
manufacturing overhead (as distinguished from gen- 
eral overhead such as selling expense and administra- 
tive expense) is vitally important. Whether a plant 
is idle for any part of the year matters enormously in 
the cost of manufacturing; and nearly all quarry con- 
cerns in this country have to do a seasonal business, 
closing down in the Winter. The rising cost of manu- 
facturing overhead in recent years has become a 
serious problem. A good cost accounting system will 
help us to understand better our own peculiar problems 
in this branch of our operating expense. 


The Uniform Cost Accounting Committee of the 
National Crushed Stone Association has prepared a 
cost accounting manual which will soon be issued. 
We believe that the system, as laid out in the manual, 
will be a great help to any quarry operators who adopt 
it. Other more highly technical industries than our 
own have already learned that one indispensable tool 
in effective operating under the competitive conditions 
of to-day, which are likely to become increasingly so in 
the future, is a good uniform cost accounting system. 


Don’t Be a “Lone Wolf” 


UMTHE proper description of a ‘lone wolf’”, says 
Howard H. Edmonds, writing in The Cleveland 
Constructor, “is one who prefers to hunt alone rather 
than run with the pack.” “The solitude of the forest’, 
continues Mr. Edmonds, “is music to his soul, and the 
result of his kill is his own. He adds nothing to the 
welfare of the herd but, in times of hunger is quick to 
take advantage of the pack’s forays—even to filching 
the kill, if it can be done without danger to himself. 

“History is filled with accounts of those who sought 
to play a lone part in the world of things. There are, 
to be sure, some outstanding examples of great achieve- 
ments as the result of individual effort. However, you 
never heard of a single man building a ‘Brooklyn 
Bridge,’ a ‘Woolworth Building,’ or impressing Con- 
gress with his logic unless he had an organization back 
of him. 

“The trend of human relations in the last two 
hundred years has been toward collective effort for the 
benefit of the whole. This is a fundamental principle 
of our present day civilization, applying alike to gov- 
crnmental functions, social and religious life. 

“Tre ‘lone wolf’ however, still has his counterpart 
in all these circles. He is the man who stays out of 
things; he is the man who demands protection from 
the forces of law and order, good roads on which to run 
his autcmobile, schools for the education of his chil- 
dren, institutions to house his mentally unfit, and then 
he feels he should not pay his just share of assessments 
and taxes. 

“He is also the man who refuses to lend his time 
and money to the organized efforts of his associates to 
better conditions in their trade circles. He stays out 


and still reaps the benefits while others sow the seed. 
The peculiar process of reasoning that results in a man 
setting himself apart from his fellow businessmen is 
first of all actuated by a selfish desire to hunt alone. 
He believes that by so doing he has freedom of action 
that he could not have otherwise and, by not joining 
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his trade organization he need not be bound to rules, 
regulations, ethics and practices which, in his mind, 
restrict him in getting business. 

“He is also fearful of contact with his competitors, 
especially his larger competitors. He feels that these 
competitors want to bind to these rules and practices, 
and at the same time reserve for themselves the right 
to break when advantageous to do so. 

“He further believes that his larger competitors run 
the trade organizations for their own benefit alone, 
and that nothing is done for the benefit of the smaller 
operator. He can conjure up many other reasons for 
staying aloof, all of which support his conviction that 
he is better off out than in. If he is frankly ques- 
tioned as to why he will not join his trade organization 
he falls back on the time-worn answer that he ‘cannot 
afford to do so.’ 

“The easiest of all of these objections to combat is 
the ‘cannot afford’ idea. No man or firm ever went 
into receivership because of the dues paid into a trade 
organization. On the contrary there are many records 
of organizations which have saved members from bank- 
ruptcy and, because of the exchange of ideas, studies 
of better business and manufacturing methods, and 
frank discussions of common problems, many have 
been turned from failure to certain success. 


“No organization or society can long exist unless it 
performs a service. No organization that benefits only 
a few can last, and the proof of their worth is found in 
the growth of hundreds of trade bodies that are daily 
rendering services in practically every line of endeavor. 
One has only to look at what has been done in the steel 
and iron industry to recognize the value of organiza- 
tion. That industry has stabilized prices, regulated 
production and, in cooperation with governmental bu- 
reaus and railroads, has equalized freight rates so that 
the small and long distance producer finds little or no 
discrimination. 

“The California Fruit Growers by organization 
lifted their industry from ruin to prosperity. ‘Say it 
with flowers’ is a household doctrine. The paint in- 
dustry says, ‘Save the surface and you save all’; and 
paint manufacturers reap the benefits. Bankers, 
building and loan companies and retail stores all unite 
to improve their conditions. They know what they 
want—and get it. All of this is the result of organiza- 
tion, so why should it not be so in the building in- 
dustry? 

“The man who is afraid of organizations should re- 
member that no one man is powerful enough to run a 
trade body for his benefit alone. No man should be 
afraid of contact with his competitors, big or little. 
Their problems are the same as yours and knowing 
them often changes your viewpoint. Your competitor 


may be a splendid fellow if you will but meet him on a 
common ground. 

“Being a ‘lone wolf’ is selfish and out-of-date—a relic 
of times when every man was a law unto himself. 
Your trade organization needs you—it needs your 


ideas, your counsel and support. If you do not like the 
way things are run, get into action and say so. If you 
feel that your competitor is not ethical in his practices, 
be sure of your ground before you condemn him. In 
any case you don’t help matters by remaining aloof. 
The world is so constituted that none of us are inde- 
pendent of the other no matter what we think of it.” 
Mr. Edmonds was directing his remarks primarily to 
the construction industry, but what he has said applies 
no less pertinently to the crushed stone industry. Un- 
fortunately there are still a number of crushed stone 
producers who apparently fail to recognize that they 
have a responsibility to the industry of which they are 
a component part. Excellent progress has been made 
during the last few years in organizing the crushed 
stone industry, but even better progress can be made in 
the years to come if a fuller measure of cooperation is 
extended by those who have so far not seen fit to 
identify themselves with the National Crushed Stone 
Association. The age of the “lone wolf” in American 
business has passed; progress is made only through 
organized effort and to those crushed stone producers 
who are not members of their national organization we 
herewith extend a most cordial invitation to join. 


More Lessons from Concrete Structures in Service 
(Continued from page 13) 

(12) Harsh, unworkable concretes are prone to 
deteriorate. 

(13) Lean concretes, no matter how strong, are 
not durable. 

(14) Intelligent and constant supervision of con- 
crete during construction is necessary to insure 
durable concrete. 
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WITH THE LOCAL ASSOCIATIONS » » 


Texas Producers Conduct 
Interesting Experiment 


HE Texas Crushed Stone, Sand and Gravel Associa- 

tion, in cooperation with the Division of Materials 
and Tests of the Texas State Highway Department, 
recently conducted an experiment which we believe to 
be unique in the experience of material producers. It 
was felt by W. W. Carson, Jr., Executive Engineer of 
the Association, that if the plant superintendents of 
the various member companies could become better 
acquainted with the methods used in making the lab- 
oratory tests on concrete aggregate and other material 
that it would be a distinct advantage, not only to the 
plant superintendents personally but also to the com- 
panies which they represented and to the Association 
as a whole. Through such a contact it was believed 
that a much better understanding would develop which 
would result in closer and more effective cooperation 
between the State Highway Department and the pro- 
ducers of the State. 

It was therefore decided to hold a school for ma- 
terial plant superintendents and Mr. W. H. Wood, 
Engineer of Materials and Tests of the State Highway 
Department, accordingly invited the superintendents 
of the various plants producing aggregates used on 
state highway work to be present at a two-day meeting 
held at the Testing Laboratory of the State Highway 
Department. The attendance at this meeting was 
even larger than expected and those who attended 
found the meeting to be particularly interesting and 
instructive. 

Such a plan would seem to have such obvious ad- 
vantages that it might well be emulated by the pro- 
ducers located in other territories. Lack of space 
makes it necessary for us to omit publication of the 
program for the school, but we know that Mr. Carson, 
whose address is 601 Littlefield Building, Austin, 
’ Texas, would be more than glad to forward a copy to 
any who might be interested in working out something 
along the same lines. 


New York Producers 
Discuss Many Problems 


S the construction season gets under way the 

crushed stone producers of New York State find 
many problems demanding their attention. Two 
meetings of the New York State Crushed Stone Asso- 
. Cilation were held during May, one on the first of the 
. month at Syracuse and the other on the twenty-second 
at Utica. A. S. Owens, president of the organization, 
presided at both meetings. 


The following matters which were discussed at the 
first meeting should be of general interest. 

Mr. John Rice, Jr., chairman of the Committee to 
Investigate a Standard Form of Sales Contract, pre- 
sented a comprehensive report of the committee’s in- 
vestigations and expressed the hope that the Associa- 
tion would recognize the value of adopting some type of 
standard sales contract. The suggestion appealed to 
the members present, for the Association recorded its 
approval of the proposed sales contract form and 
recommended its use by all producers. A substantial 
number of the firms represented at the meeting agreed 
to use the standard sales contract form. 

The meeting considered itself fortunate in having as 
its guest, A. L. Worthen, president of the National 
Crushed Stone Association. Mr. Worthen briefly out- 
lined some of the more important activities of the Na- 
tional Association with particular reference to the 
necessity for increasing the scope of the Association’s 
research work. 

President Owens spoke of the new stone sizes for 
1931 and called attention to the necessity for proper 
interpretation to conform with specifications. After 
discussion it was decided to place this matter in the 
hands of a committee appointed by President Owens 
and consisting of F. C. Owens, A. J. Hooker and B. R. 
Babcock. 


At the meeting held on May 22 at the Yahnundasis 
Golf Club at Utica, the morning was devoted to recrea- 
tion. In opening the business meeting in the after- 
noon Mr. Schaefer stated that President Owens had 
appointed Mr. Babcock, Mr. Caldwell and himself to 
act as a committee to meet with a similar committee 
of the Empire State Sand and Gravel Association to 
discuss all matters of common interest. 

The question of uniform sales contracts was again 
placed on the floor and it developed that a majority 
were in favor of using the approved form. The Secre- 
tary was instructed to procure three thousand copies 
and pro-rate them among the member companies in 
accordance with their normal production tonnage. 

It was suggested that whenever members might en- 
counter difficulty in connection with the interpretation 
of specifications that they immediately communicate 
with the Interpretation Committee which was ap- 
pointed at the preceding meeting. 

A letter from Secretary Hayes of the Contractors 
Association was read to the meeting in which it was 
suggested that a council of groups identified with the 
construction industry be formed. It was pointed out 


that problems frequently arise which relate both to 
the industry and to the particular group and that 
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periodic. discussions of such problems by the proposed 
council would be helpful to all. The meeting was 
favorable to the, creation of such a council and the 
Chair was authorized to appoint a committee to repre- 
sent the crushed stone industry on the council. Presi- 
dent Owens designated the same committee which had 
previously been appointed to consider matters of mu- 
tual interest with the Empire State Sand and Gravel 
Association, consisting of Messrs. Schaefer, Babcock 
and Caldwell. 

A most interesting and important discussion then 
developed regarding the apparent non-uniformity of 
conditions throughout the State. It was pointed out 
that the interpretation of sizes is by no means con- 
sistent, that different sizes of stone are used in differ- 
ent localities for the same type of work and that there 
is a difference in application of the thirty-day credit 
basis of freight charges previously agreed upon. It 
became clearly evident that it would be to the mutual 
advantage of all concerned if uniform, standard meth- 
ods of procedure could be developed. It was decided 
to hold a special meeting of the Association to consider 
this problem at Syracuse on Monday, June 8, and the 
Secretary was requested to confer with all firms in the 
Association, urging that they each have a representa- 
tive present. It was decided to hold the regular June 
meeting of the Association at Syracuse on the twenty- 
sixth. 


June, 1931 


Keep Them Interested 
(Continued from page 18) 


Apparently the featuring of lack of skill and good 
judgment, in lieu of accidents and hazards, is defen- 
sible from a psychological point of view. There are 
some men who scoff at the mention of danger, who are 
ashamed to make much of injury, and who even go 
so far as to refuse first aid because they think it is 
needed only by weaklings. The mental processes of 
such men are more readily stirred to common sense 
action when accident ocurrence is treated as a reflec- 
tion on ability and skill. 


Fundamental truths support the idea of carrying 
on accident prevention work in the manner here de- 
scribed. Accidents are, in fact, errors. They violate 
the principles of nature and likewise of economy. 
They are concrete and specific evidence that something 
or somebody has failed. Therefore, the employer, ex- 
ecutive, or safety engineer who may be seeking a new 
approach to an old problem would do well to consider 
a program based on the knowledge that no skilled 
workman relishes a reflection on his ability to do as 
good a job as his fellow worker. 


THIS BUILT-UP 


the Original Mantle! 


Photo shows worn out mantle being built-up with 
TIMANG (air-toughening) welding rod. 


**TIMANG Trade 
Mark is registered 
in United States and 
foreign countries, 
“TIMANG"’ Steel is 
protected by U. 8. 
Patent 1,732,202 and 
foreign patents. 
Other pend- 


Welds made with TIMANG have the same hard- 
ness, the same resistance to wear, as 12% 
manganese steel. TIMANG is an exclusive 
product of Taylor-Wharton Iron & Steel Co. 


MANTLE Outlasted 


built-up with TIMANG 
(air-toughening) Welding Rod 


® TIMANG (air-toughening) Welding Rod has brought 
mantie costs to a new low level in this large crushed 
stone plant. Read what the operator of this plant 
said in a recent letter. 

“The built-up mantle has been in service for a full season and it is 
still good for additional service. The original mantle wos used one 


year when we discarded it as worn out.” 

® The cost of building-up this mantle with TTIMANG— 
including all labor and materials—was only half the 
cost of a new mantle! 


® You can extend the life of your wearing parts many 
times — effect similar economies — by welding with 
TIMANG. Let us send you full details. Communicate 
with the nearestTisco office or write direct to HighBridge. 


TAYLOR-WHARTON IRON 
AND STEEL CO. 
HIGH BRIDGE, NEW JERSEY 


SALES OFFICES: Chicago Boston Houston 
Philadelphia Montreal San Francisco 


New York Tampa 
Scranton Los Angeles 
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Mid-Season Replacements 


PERFORATED PLATE 


ELEVATOR BUCKETS 


WITH many companies, mid- 
season replacements are auto- 


matically Hendrick. 


Frequently the message merely 
says “Duplicate our last 


order.” 


HENDRICK MFG. CO. 


39 River St., Carbondale, Pa. 


BALTIMORE BIRMINGHAM BOSTON CINCINNATI 
CLEVELAND DETROIT HAZLETON NEW YORK 
PHILADELPHIA PITTSBURGH 


Makers of Mitco Interlocked Steel Grating, Mitco Shur-Site 
Treads and Mitco Armorgrids 


A new 


P & H One-Yard 
SHOVEL and 
CRANE at a 


new Low Price 


A SURE WAY TO GREATER 
YARDAGE AT LOWER COST 


This is real news for every user of a 
one-yard shovel, crane, or dragline. 
For P & H has never offered before an 
excavator with so many quality fea- 
tures at a price so reasonable. 


The new 500 embodies those construc- 
tion and operating features which have 
made the P&H line famous: Unit 
cast steel frames, chain crowd, drums 
in tandem, alloy steel wearing parts, 
power clutch, husky power plant, ease 
of control, and a score of others. 


And it’s fast: 110 feet per minute drag- 
line speed, 155 feet per minute clam- 
shell speed, four revolutions per minute 
swing speed, * or >4 mile per hour travel 
speed, or both. Plus the rapid, posi- 
tive crowding motion made possible 
by the P & H patented chain crowd. 

Write us today for complete data and 
for the new low price on the new 500. 


HARNISCHFEGER CORPORATION 


Established in 1884 
4425 West National Avenue, Milwaukee, Wisconsin 


27 STANDARD MODELS 


$6,50029 TO $65,00029 


SHOVELS — DRAGLINES — CRANES 
SKIMMER SCOOPS —TRENCH HOES 


FULL REVOLVING MODELS 3/8 TO 3% CUBIC YARDS CAPACITY 


When writing advertisers please mention THe CrausHEp STONE JouRNAL 
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THEW 


DURABILITY 
The recessed plates embed i 


elt and compress it instead of pull- 
ing against the bolt holes. This pro- 
vides great surplus strength. It 
equalizes the pull throughout the 
plies. Keeps belt ends intact avoid- 
ing trouble. FLEXCO H D Belt 
Fasteners are in extensive use 
throughout many industries, giving 
tone reli#ble service wherever tight 
butt joints are desired on conveyer 
and elevator belts. Made in 
and in monel metal. Sold by jobbe 

and belting houses in 5 sizes. Re ‘commendations supplicd gladly. 


FLEXIBLE STEEL LACING COMPANY ee. 
4625 Lexington Street, Chicago, Illinois. 
In England at 135 Finsbury Pavement, London, E. C. 2 


Be | c Fa ste ne rs (% to 1% and 114 yd. Shovels, Clamshelis, Draglines 


Electric, Gas, Diesel Powered 


U.S. PATENT 
1.382.799 


A. 


PERFORATED METAL SCREENS 


The quality of CROSS Screens gives longer service, 
increased production and lower cost. 


CATALOG ON REQUEST. 


ee Rush Orders 

within 

twenty-four hours 


CROSS ENGINEERING CO. 


CARBONDALE, PA. 


>» | HEAVY-DUTY QUARRY SHOVEL 


THEW SHOVEL COMPANY ‘ Lorain, Ohio 


When writing advertisers please mention THE CrusHED STONE JoURNAL 


THEW 
CENTER 
DRIVE 
2000 20200 220080 
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UNIFORM FIRING is a feature of 


ATLAS 
ELECTRIC BLASTING CAPS 


AG IN FIRING Of so-called instantaneous 

Electric Blasting Caps connected in 

series or in parallel mearis loss in efficiency ot 
explosives. 


Field tests have proved that Atlas Electric 
SULPHUR SEAL Blasting Caps are extremely uniform and the 
LACQUERED lag in firing is negligible. This uniformity is 
METAL SHELL secured thru the intimate contact of the ignit- 


ing compound with the bridge wire in the 
-—Paoroe Match Head Primer. This igniting compound 


ignites and flashes uniformly; . . . not at 


CAST COMPOSITION times deflagrating and at others detonating 
PLUG 


. to cause lag in firing. 


Quarry charges—well drill charges, piston drill 


| charges and snake hole charges, should fire so 
ee ee, D as to be mutually beneficial; wedge cut blasting 


in underground mining most essentially demands 
uniform firing of all charges!! 


DETONATOR CHARGE 
ALL PRESSED The uniformity in firing of Atlas Electric Blast- 


ing Caps can be demonstrated to your complete 
satisfaction. Write nearest branch. 


EXPLOSIVES 
ATLAS POWDER COMPANY 


A proper explosive for every blasting requirement 
WILMINGTON, DELAWARE 


Branch Offices: Allentown, Pa.; Boston, Mass.; Houghton, 
Mich.; Joplin, Mo.; Kanses City, Mo.; Knoxville, Tenn. ; 
Memphis, Tenn.; New Orleans, La.; New York City, N. Y.; 
Norristown, Pa.; Philadelphia, Pa.; Pittsburg, Kans.; Pitts- 
burgh, Pa.; Pottsville, Pa.; St. Louis, Mo.; Wilkes-Barre, Pa. 


When writing advertisers please mention THE CrusHED STONE JOURNAL 
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is, 


NOT JUST ANOTHER CRUSHER! 


BUT CONVERT YOUR OLD CRUSHER 
1. A BREAKER OF GREATER CAPACITY AT SMALLER INTO AN 


THAN USUAL SETTING. UP-TO-DATE REDUCTION MACHINE 


2. MAKES LESS OVERSIZE THAN OTHERS. TYPE TZ HEAD AND CONCAVES MAY BE BUILT INTO 
3. HAS LARGER RECEIVING OPENING AND GREATER ANY GYRATORY CRUSHER AT MODERATE COST. 


RATIO OF REDUCTION. THUS REFITTED, THE MACHINE WILL HAVE 50% TO 
4. HAS NO CHOKING POINT. 75% GREATER CAPACITY AT SMALLER THAN THE 


HAS ADJUSTMENT RANGE OF FIFTY PER CENT. PREVIOUS MINIMUM SETTING. 


ADJUSTABLE DURING OPERATION. OUR REPRESENTATIVE WANTS TO TALK TO YOU! 
MADE IN SIX SIZES TO MEET ALLREQUIREMENTS. WRITE, PHONE OR WIRE FOR HIM, TODAY, TO 


T;- ayl Allentown 


? 


Penna.,USA. 


When writing advertisers please mention THe CrausHEep STONE JouRNAI. 
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“A Single Breaker May Recede— 
| but The Tide Is Coming In!” 


Action is the price of progress. Effective action means sus- | 
tained product improvement and consumer education. This in turn 


requires expert assistance. | 


When you are in need of industrial and technical executives, 
professional engineers, or technicians—communicate with — Engi- 
neering Societies Employment Service: New York Office—Walter | 
V. Brown, Manager, 31 West 39th Street; Chicago Office—A. 
Krauser, Manager, 205 West Wacker Drive; San Francisco Office 


—Newton D. Cook, Manager, Room 715, 57 Post Street. 


Should your requirements be for business or trade executives, 


write :—American Trade Association Executives, 45 East 17th Street, 


New York, N. Y. 


This service 1s the contribution of these 


professional organizations to industry. 


When writing advertisers please mention THE CrusHED STONE JOURNAL 
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Simultaneous Action 


As far as the eye can tell by observing the above photo, 
the thirteen drill holes are acting together to break the 
face of rock down uniformly. This simultaneous action 
helps breakage. Furthermore, Cordeau-Bickford gives 
you a detonator which is insensitive to friction 
| or ordinary shock. 


CORDEAU: 


‘BICKFORD 


THE ENSIGN-BICKFORD CO. 
SIMSBURY CONNECTICUT 


RUFUS H. DARBY PRINTING CO , INC. 
WASHINGTON, D.C. 
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